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To efeToorrx6 ooKiuto orrorEieiror qrr6 rpio pdp4 (A, B, f) ror roi0rner
9 oer\i6e E.

MEPOE A'
To MEPor A'qrrorsAeiror on6 frr (6) epcrrrqoerE ru;v rrfvre (5) povd6u.rv 4 rtiOe pro.Nc onovrqoere oe 6AaE rrE epurrrioarg ro, MgFOy: el-

1. I€ 6vq elorrlpro oroOepdg 20 N/m onoOqrerieror duvoprrrrl evfpyero 0,1 J UrTrlv rnidpqon Utqg dtvopng q-onoio npoxolei emp4ruvo4 oro eAorqpro Ax.No unoAoyloere r4v enrnpooOerrl -evepyero nou np6ner uo'rrpo",iefJlpr-o-
eAorrlplo yto vo €.mpnKuvgei rord 3Ax.

2. Iro oxnpo o Oror6rnrlg 6 Bpioreror crrrl
96o4 o ror ro nqvio dropprieror on6 L
ouveXiE pe0po. Tono0ero0pe ro 6tqK6rrTn
mr1 86o4 B ror yro noA0 ,\iyo Xpovrx6
oroorrlpq ro rrnvio 6ropp6erol on6 pe0po.
O ouvreleorrlE ourenoyuty4g rou rrnviou
eivqr 0,1 H.
(o).El4yqore yrorl ro perjpo 6e prldevi(eror
op€_arg orsv o 6ro161114g ;rerog6peror
ono rr1 96o11 s onl gtotl B. e p)
(B-) Nq ufioAoyio€re rrlv r1,\errpeyeprrxrl
60vopq.oro r0r.\i_opo rr1 ony;rr; nou o pu0pr6g perqpoAng rou pegporog oronrlvio elvor 40 Ns. (3 p)

(o) No ovop6pere ro cporv6;levo oro onoio Booi(eror 11 ierroupyio ev6g
fj,'tlllro]l"t,r ror vo ypoqere 60o lpqoerg rou p€Tooxnpor toil1 e i)
l?.::1t_tl99xnponqrnq, o o19ioe oeurpeiror r6ovrxos, rpogooorli pioAqpTTq pe Toon 12 V, ono nrlyq 240 V Kot ouXvorrFoE 24 Hz. H ̂ dHrro
l::]?.lgl:i11"vrxd xor 6ropp6eror on6 pe0po'dvroo4E r,o A. No unoAoyioererrlv EVToon Tou pEupqroE oro.rrpt^rre 0ov Trnvio rou perooxrlporrorrl xor rovopr0p6 lrrv onerpcbv rou nrlviou ouro0 qv io oeurepeoov'iiir loo &niipeE(3 u)

!:l.I1glr919".re ro or.lrArlvo nopoytuyrlg rtrlv qrrivtrlv X (Cootidge) r<or voEEnvnoET€ nuis nopciyovroJ swti. G p)

IP)^11^tlU,Url 
plq Xprlon n.rv orrivr,..rv X wog6povrog rr;v r6rorrlro 11 rrg

lolorrlT€E TUJV oKrivujv nou 6Xouv o1ior1 pe aurfl. (2 p)

EEl,i6o I arrd 9
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5. Ero oxnpq goiveror 11 err6vo,1_rrog evo,!\ogo6prvrlg opl.tovlxrlg rdoqE or4voe6vr1 ev6g noApoypogou, V = tit). I BoepoiEn;n;+o x oqovq Elvql2 ms/cm ror 4 Bo0iroA6y4o4 -o I dE;"q';i"q,'6'V;t;
NO UTTOAOViO€TI:
(q) Tnv svEpy6 rrp4 r4E rao\s, Vev. (2 p)
(B) Tr1 ouXv6r4ro v rrlg evoMooo6pevqg rco\q. p p)

(o) No drioere roy oprop6 rrlg evroorlE.ev6E r0poroE (pe,\6yro ror pe
y:9ttTiT!_:X6o4) ror vo Bpeire rr1 o16oq nou ouvoei, ,rtu dvroorl ogorprrou
Xfg]o6 pe rrlv on6oroorl ono r4v rl1yq. p u)(pl Atv€Tqt n tlo Korur ypogtxfg_nopdorqorl orrlv onoio goiverol q dvrooq
g5t]Y:y-I "rxu6r4ros v o€ ox6on pe ro noXoE x €v6q uirKou on6 ro onoioor€pxovTqt.

l c m

fi

o .

|.:.9:'!:]: 
":,"yiororXo oxrlpo ndrE 0o oMdler 4 ypogrrrl nopdorooq wougrfooupe p6vo 14 ou;v6rnro rurv qrrivtr.rv x. ariiiorfiv,io, E. (2 u)

Ee2,i6c 2 cn6 9
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No yiver 4 ypogrrrl
rqpooTqo4 rnE
enoytrlytxqE roo4.g
oe oX6oq p€ To
1povo, nou
ovqrrT0oogrot oto
nAoioro ro0ci.rE
rrveiror o116 rrl
96oq 1 orq Odoq 2,
XCDpi( rn Bo40ero
poorlporrrd.rv oxto8ul]v. (2 u)

(f) Evo ruxtrrr6
nnvio ps 480
ofieipes Kql
qKTivoE 0,075 m
rorroOerelrqr oe
opoyev6E
poyvrlrr16 ne6io
poyvrlrrr4E
enoyoyrlE 0,72 T.
To nrlvio 6Xer
crlprr4 ovrioroorl

:EIPA A' lotlvro< 2005

MEPOE B'
To MEPOE B'orroreAeirqr ono 6$ (6) eptr;rrloerE rurv 6€xNq q"quiff'€ p;;;';il icoorp,s (4) Epurrriors r", ,t!3#;g6ov 4 rdse pro.

7. (A) Evog poB66pop<pog poyvqrq6
Ktvctror rrpog To U6po6 evoE lerno0
ooKTufu6to0 on6 oAoupivro, onut6 oro
oxnpq.
(o) EEnynorr yrori nopoyeror p€0pq oro
osKru(tot. (2 p)
(F) l-lorq Eivql r\ 6lEteuvoq rou peirparoq,
oro_6orruAi6r; (Alovrflore pe pro ono
r16 6leu00voerE nou oqpertirvovror oro
oxnpq). AtKoro^ovnore. f2 p)

(B) Evq rur,\K6 niqioro orrlvog r xrveiror pe oroeepr.1 rqx0Tnrq u p6oo oe
:*:f"jr=%X*tlro 

nedio on6 i4 06o4 r "p"s in iie"qi, onrsoro oxr;po,

f_'---=-_l

LN__t_!l)
<t-

R = 3 0 ( l

9*"l1,*:i*:,*_?!j g oy,,To"n s o o, onuri ;iixve, To oxR uq.
IJ:l"yiry y piorl rrpil 'ou_919L,oros,,; Igfi;3";;;i: llboE o,,oeEEpX€Tcn ono ro poyvrprro ne6io se Xpovrx6 Oidornfr" li = o,zZ s. 

, 
A;

a a a a a a

8 " 9  a  a  a  a
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l (mA)

_ l l

_ 1 /

I
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I

lorjvtoc 2005

t j:l Il,rl".:.' 
ro sr.uro4Aerrp K6 estv6t)Evo: (2 u)

filirii?tiiii:&:;il_:1,??,i'"ffi ?r*rmu*il:ff :i''
X'"lnXT3:!':;'TI3.:ff-: 

pe'oird'*e'orio p'':r,," i'o'"erro*,;.,opou oe oldoq
(t) No 6ei{ere oe drqvpqut-

iil,;g1Z'i;*.i;X'i#5:,[3f ,,1ilH1,,:ilHJ^ff"13;T:lJ,ffif "*
Ii,],i:ffiili:fi ;X,?ff#f:*l!€!vnoy ndrE 0o en4peoorei 11 rrprr rr1s, ov

ff gilit+lilil;:,ff tr"'a'#ilil;r,##:*#i
jjyr"ybli:ff g::'Jl.i,Hlils?:i,'"X!,ili?Jix4ev.pyeo*rv
3il'"S'#?:J'?I;;Hffi1:l?1fl',;;ft;';M.j,';f *o'eo05.1*i,,iuop,*n

V. {V)
1 11 0

Ieljds 4 aur6 9
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9. (o) No ypdqere r4v ovoyroio ror rrov4 ouvOqrq 6ore €vo oci.rpo vo errelei
ypqpprrn oppovrrrl roAdvrurorl. f2 p.,
(B) No onodeilera 6rr yro ralovrdroerg prrpoi n\droug, ro onlo exrpep6q
errer\ei oppovrrrl roAdvru;or1 ror vo ppeire rr1 oX6oq nou 6iver rnv nepio66 rou.
(4 p)
(y)'Evo prrp6 o<porpi6ro, p6(oE m, ovoprrlror oe opop6g v(po prlroug t xor
riOeror oe roAdvrtlorl prrpo0 nldrouE. H nep[o66E rou oe 6vq r6rro eivor 2 s.
No elqyrloere n6or1 0o yiva n rrrpio66g rou, ov elqncr-rOei oro pro6:
0) n Fci(q rou ogorprdiou
(u) ro pfroE rou errpepo0g
(rrr) 4 enroXuvorl rrlg Bop0rrlroq
(iv) ro nLoroE rqE roAdvroorlE.
(2 p)
(y)'Evo on\6 errpe;.r€g riOeror oe oppovrxrl roAdvruroq rq Xpovrrrl onyp4
t = 0. To Droypop;ro delXver rq ypogrrrl nopdoroorl rqg roX0rrpoq oe
ouvdprqoq pe ro Xpovo.
No Bpeire rqv npci.rr4 lpovrrrl orryprq, prero rr1 olyprq t = 0, yto rrlv onoio
(r) ro erupep€g Bpioxeror m4 06or; roopponiog
(rr) 11 xrvqrrx4 ev€pyero rou exrpepo0q eivor p6yrorrl
(trt) 11 ernrdXuvo4 rou empepo0g eivor piyrorq
(iv) 11 60vopr1 enovo<popdq rrou elooreiror oro erxpepdq sivor p6yrorq.
(2 rl)

u (cm/s) '

Eeli6a 5 an6 9
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E (x10-18 J)

t0. (o) (r) No e{r;y4oere nd.rE ouyrparor]vror ro npurr6vro Kqr rq verp6vro orov
nupqvo evoq oftytou. 7t,S 1t1
(rr)1{o ovog6pers rpio Xoporrrlprorrrd ru.rv 6uvdpeu.,rv nou ro ouyrporo0v.(1 ,5 tt)
(B) Tr ovopri(oupe dMerppo.pri(oE ror rr evdpyero o0v6eo4E wognuprlva; 1Z 14(y) No Bpeire ro 6AAerppo pd(oE oe Kg ror rqv ev6pyero oOvOeong ovO'
vouKle6vto rou rrup4vo rou ororXeiou ]2,, oe joules ovd vouKle6vto. f3 p,,
(Aivercr: pd(o npcurovio u., ttt o =1.00j276u, ;rd(o verpovio u: m, =1.008665u,
pd(o rou nuprlvo rou crorXefou lL,: m1r = 7,01g u).
6) O podrevepy6g nup4vog ,j, Rn , perc on6 ouveXefE drooncioerE roroirlyer

cnov nuprlvo !)o'et pt erno;rrrri ou,rporrdit _rv q Kot B-.
No unoAoyloere ro ouvofux6 oprO;16 rcr.rv otlporr6ir,,.rv o ror B- nou
vapdyovrat. 1z p1

11. (o). Nq ovo<pdpere rrq 60o ouv0rlreq nou np6rerve o Bohr yro rq 6op4 rou
arcVou. (3 p)
(F) O Tl ewoorjpe 6rov l6pe 6rr ro drogo rou u6poy6vou dtoe€r€l
rBwrropiveE ord0peE ev6pyeroE ror nrlq (6poupre orr our6 r.:,X()Et; (1 p)
(rt) Norl4yrloere yrori nop6tro nou peydirjg evroorlg povoXprr.r;rorrrf 

-

oxrrvoBotrio npoonimer oe-dropo u6poy6vou, evro0rorg ro"dropo u6poy6vou
eivql 6uvorov vs prl Otsyrpeoiv; f2 d
(y) Iro drriypolrpo
(EKr6g KiipoKsq)
gqivovrot ol
evipyereE rutv
orrBddcuv 6nou
Bpfoxovror
qAerrp6vro
6rayep;rdvu-rv o16pu,rv
udpoy6vou.
(D No 6€iqEr€ ps
B€AoE oe dldypoppo
rq peronrlbqorl ev6E
rlAerrpoviou nou 0o
6Xer oE onor6leopro

E = -0,14

Ez = -0,24

E, = -0,54

Er = -2,18

rnv.ernopnq gulrovlou pe ro peyol0repo pqrog x{tparcg. 1t 1t1(tt) No u_noAoyioere ro prlrog r0porog rou qr.urroviou nou ern6pneror roro rrlvperonqdrloq evo6 rlAerrpoviou ono rq arrBrido pre evfpyelo E3 orn cnlpddq ps
ev€pyero E1.
No ovog6pere rcqrd n6oo ro axnepn6;:evo guJr6vto ovqxer oro oporo gdopo(3 p)

E€M6a 6 on6 9



'1 2. (o) notq eivol 4 roroptrn orlpooic rou netpdporoq rou young; f2 pJ
(B) l-lo vo noporrlprlooupe <porv6uevo ouuBoAri< 60o rupdrov, Xpero(6poore
60o o0uourvec nnv6c.
(r) No elrly4osr€ TouE urroypcrppropcvoug opouq. (2 1t)
0D Nq qvogfpere ro onoreA€opqrq rqg ouppolrjE 60o r;X4rrrc,-rv rupdrtrrv on6
6rio o0pqcoveg lfqyti. ( p)
(y) Xpqol;ronortilwq( ptq rordMqA4 povoXpcrrporrrq nr1y4 gor6E, pnopo0pre
vo rrqpornprlooups rpoooo06 oupBoA4g oe pro o06v4 nou ronoOereirqr 1.5 m
qn6 €vq nlqridro pe 60o IernEE oXrop6E nou 61ouv on6oroo4 pero(0 roug
0,40 mm. H on6orooq prerof0 60o 6ro6oXrrd.rv rpoootr-rv €lvot 2,4 mm.
(i) No unoloyioere ro prlroq r0pcroE rou gulr6g. 1S p,l
(rr) Av 11 onooroo.n FerofU nAorrdiou-o06vr1E, brnlooroorei, oncoE errioqg r<or
rl qrr6sTqon perotf rcrrv 60o oXtoprilv, ndrq 0o en4peoorei q crn6oroorl
perol0 60o 6ro6oXrrci.rv rpooocilv oupBoArlg; ArKqtoAoynore. f2 ;rJ

MEPOE T'
To MEPOE l-'qnorElsiTqt on6 rperE (3) epu;rrloerE nrjv 6arqrr6vre (.15) povddu.rv q
Kdes Utq. No onovrrloere p6vo orrE 6Uo eprorqoerE rou MEpOyI l-'.

AYIIKH KATEYOYN'HT :EIPA A'

13. (A) 'Evo orlrpo pri(og m = 400 g erreAei
roror6pugq rolovrcr.roq ga rr1 Borl0elo
ev6g oBoporig e,\orqpiou mo0epoq K. H
nepiodog roldwrnoqq eivql T = 0,5 s Kol
ro nAdrog roAovrcuoqE y6 = 20 cm. T4
Xpovrrq mryprl t = 0 ro odrpo Bpioreror
orq 06o11 A, onurE goiveror oro oX4po, ---,;
ror dXer gopd r[v4or1E npoE ro nsvt^r, t0 cm'$
nou Oeopo0pe 0errr1.
No unoAoyioere:
(o) Trlv xux,\rrq ouXv6rrlro ror rr1
oroBepd rotrovrcoorlE. 1Z p,,

lotivroc 2005

Avtbta, 4 06o11

@6cr1 loopponio4

A

A - | 'o ' , '

--- E E------.*- Kcn6ror4 @6o11

(B) Trlv evdpyero ro^qvr(l)ong. (t p,
(y) Tnv €rflTdxuvoq rou otirporoE oTn gEon A. (t p)
(6) Trlv roX0rrlro rou orirgoroE otr11tor1 L. (1 1t)
(e) No oXe6roosre, oe rordMqlo oxnpq oro rerpo6ro onovrrlostilv ooE, ro
6rdvuol.ro rrlg enrrdXuvoqg rou odrporog olg 06oerE A Kat E. (1 p)
(or) No Bpehe rqv e(ioooq roAdvroo4E tou oti4tarog. (z 1t1
(Q No unoAoyloere ro er\dXrmo lpovrr6 drdorqpro nou Xperd(eror ro oti.rpo yro
vo nqer o116 rr1 96o4 A p6Xpr rrlv ovtlror4 O€or1 A. (2 1t)

(B) No neprypdqere ndrg pe rr1 Bo(0aro oro0rlrrlpo rivqorlg (motion sensor),
droo0vdeorlg (interface) Kot nlEKTpovrKo0 unoloyrorq, 0o pnopEoere vo ppeire
rrlv mpiodo ror ro nAdroE r4g roAcivrtloqg ev6g odrporoE nou rqAsvrd.,veror
oe roror6pugo er\orr;pro, ro0ti_rg ror rr1 6rogopd g<ior1g ;rerol0 rqE
prror6rnoqg rou orilporog crn6 rr1 06oq roopponioE ror rqg rol0rqrdg rou.
GlUetfUon: No oXedrdoere rqv nerpoporrrrl drdrolrl nou 0o Xprlorponorfoere
ror vo ovorpfpere rrE ypogrxdg nqpqordoetE nou 0o ndpere or4v og6vq rou
unoloyrmrl. Erq ouvfXero vo elrlyrloere ntlg 0o Bpeire ro onore,\Eopord ooq).
(5 tt)

Ieliiq 7 azt6 9
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0,40 m/s-
(i) No Bpeire ro
ntroroq Us rou
r0porog, ro
prlrog r0poroq
h, rr1 ouXv6rqro
roAdvrooqg v
rrrlv ocrrport6iulv
rou p6oou rot vo'
ypdqere rqv
ellouroq rou
r(tpsrog. (l tt)
(ii) No 6ei(ere oe
6rdypoppo ro
mrypt6runo rou

14. (A) Iro Ordypoppo 1 <poiveror ro ortypr6runo ev6g rpdXovroq eyrdpotou
*Oirolog tn'ipourrq crrrypr( t = O. To r0po 6ra6i6eror oe eAqortro p6oo' rrpog
ro 6e(rd pe mo0ePq roXf rqro

lodvro< 2005

(P {cm}

A

i A i i - i . ' :  : : Z h i
/, \ ;  i  \

\ / \
/  

- '
I

- l a

: -  -  : -  - . '

.  1 '
' l  . . - ; - ' -  i  " '

:  
- l  r

x (cm)

Ardvpqgpq
KUUqroq rn
Xpovrrrl orrypq t = 0,05 s. (2 Pl
iiiilNq btiqiTt "e ordypopl.ro rq peror6rnoq on6 rq o€oq toopponiog rou

inpeiou A oe ol6oq pe ro 1povo, opXi(ovroE rq ortypfl t= 0' (2 u)

(B) Iro droYpol.rpo 2 <poiveror dvo ortyproruno orootpou r0poroq 14 Xpovtxrl
&ivun t = cj,'oiqu n peroronro4 an6 rr1 06oq rooppo'riqg eivot ;t6ytm4'
H nepioOog (
roi\ovrooqg
eivur T = 0,10 s.
(r) No
oXe6tdoere ro
orrypr6runo rou
,dAatn t r  1v , u v , u v v

riporog rq
xpovrrq mypq
t = 0 , 0 2 5 s r o t
t = 0,050 s.
(2 p) -1
(ii) No
ouyrpivere rq
ouxvorqro
rd\dvroorlg, rr1
goo4 rot ro

x (cm)

ntrdroq rov ourPortdiurv
N, W rqt Z. (3P)
iiiil No ovo,pcptre-rrg onopoirrlreg npoOnoO€oerg Yrq rq 6qploupyio ev6g

cndotuou K'poJoe . (2 P)

W {cm}

EeU6q 8 cz6 9
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X X X

X X

X X

+-.- d ---------+,
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ts 
!.|1,_yOvrun p_dF6os At-, oro0eprlE 6roropr16 xorl'"ffi ff ;ffi'ri i:l iil",;++ #, :l;, j#tr+r{"_ ff lli
i:*ddi!:ifr 1;"#L H'#vff ;"J,ff,"Jlj,, ; ;
+:'l3ifi ,ffi'f gly"g*f :'lryvnEe'i'o'i'iipod:1[]l!"lTs:o";?l:u"
otixvt,'ro'ox[;,oli^t?]iil'ii"'?i. pto rerpdvtrrvq neprolq t"ii'.,-ptiE 6, o"rE

; l
q

: l
X

X

X

B

u X X

3=it';1*'t 
nou gr<oAouoo0v ovog6povror oro xpovrr6 ordc,-rnpq

{q) Nq {nv{o€Te yrori nopdyeror 6rogopci 6uvoprro0 (H.E.A.) orq pdB6o.
(B) No Bpeire 14 oydoq nou diver r4v.H.E.A. fin pdB6o. (s p/(Y) No onugrLiroere oe xqrd^ n,\" "i",i,,^ ,i .I^l.ilil"^_i.vs BpeiT€'in ox€d il;#iffrilJ|;iJf:ffrou petporoE orq pdB6o ror
(d) No Bpeire ro uirpo r. u::tt{t-"ir:;rrd vo eeooK€iTsr or4 pciBoo yrovo 6ror4peiror oro0eprj n ro10r4rd rqE. No oXedrdoere Le rorri,ffafo oX(po rrly-??: tt 60vop4s F. Elt1ytlorc. 7s F1 

'
(e) Nq Fpehe rrlv rlAerrprr4 evepyero nou rqrqvqAdrverot oro BpoXo MEI_.
(oI) No urro^oyioere ro Eovo rr1E.60vop ne F. fl p)(Q No ouyrpivere Kqt vq o!aro Bp6xo pe ro 6pyo tqE 6,tiilfi;?trrnv nlsKTptKn evEpveto nou nopdverot

TEAOE

EGlada 9 ar!6 9


